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(8) For each engine, an indicating 
means for the fuel strainer or filter re-
quired by § 23.997 to indicate the occur-
rence of contamination of the strainer 
or filter before it reaches the capacity 
established in accordance with 
§ 23.997(d). 

(9) For each engine, a warning means 
for the oil strainer or filter required by 
§ 23.1019, if it has no bypass, to warn the 
pilot of the occurrence of contamina-
tion of the strainer or filter screen be-
fore it reaches the capacity established 
in accordance with § 23.1019(a)(5). 

(10) An indicating means to indicate 
the functioning of any heater used to 
prevent ice clogging of fuel system 
components. 

(d) For turbojet/turbofan engine-pow-
ered airplanes. In addition to the power-
plant instruments required by para-
graphs (a) and (c) of this section, the 
following powerplant instruments are 
required: 

(1) For each engine, an indicator to 
indicate thrust or to indicate a param-
eter that can be related to thrust, in-
cluding a free air temperature indi-
cator if needed for this purpose. 

(2) For each engine, a position indi-
cating means to indicate to the flight 
crew when the thrust reverser, if in-
stalled, is in the reverse thrust posi-
tion. 

(e) For turbopropeller-powered air-
planes. In addition to the powerplant 
instruments required by paragraphs (a) 
and (c) of this section, the following 
powerplant instruments are required: 

(1) A torque indicator for each en-
gine. 

(2) A position indicating means to in-
dicate to the flight crew when the pro-
peller blade angle is below the flight 
low pitch position, for each propeller, 
unless it can be shown that such occur-
rence is highly improbable. 

[Doc. No. 26344, 58 FR 18975, Apr. 9, 1993; 58 
FR 27060, May 6, 1993; Amdt. 23–51, 61 FR 5138, 
Feb. 9, 1996; Amdt. 23–52, 61 FR 13644, Mar. 27, 
1996] 

§ 23.1307 Miscellaneous equipment. 

The equipment necessary for an air-
plane to operate at the maximum oper-
ating altitude and in the kinds of oper-
ation and meteorological conditions 
for which certification is requested and 

is approved in accordance with § 23.1559 
must be included in the type design. 

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964; 30 
FR 258, Jan. 9, 1965, as amended by Amdt. 23– 
23, 43 FR 50593, Oct. 30, 1978; Amdt. 23–43, 58 
FR 18976, Apr. 9, 1993; Amdt. 23–49, 61 FR 5168, 
Feb. 9, 1996] 

§ 23.1308 High-intensity Radiated 
Fields (HIRF) Protection. 

(a) Except as provided in paragraph 
(d) of this section, each electrical and 
electronic system that performs a func-
tion whose failure would prevent the 
continued safe flight and landing of the 
airplane must be designed and installed 
so that— 

(1) The function is not adversely af-
fected during and after the time the 
airplane is exposed to HIRF environ-
ment I, as described in appendix J to 
this part; 

(2) The system automatically recov-
ers normal operation of that function, 
in a timely manner, after the airplane 
is exposed to HIRF environment I, as 
described in appendix J to this part, 
unless the system’s recovery conflicts 
with other operational or functional 
requirements of the system; and 

(3) The system is not adversely af-
fected during and after the time the 
airplane is exposed to HIRF environ-
ment II, as described in appendix J to 
this part. 

(b) Each electrical and electronic 
system that performs a function whose 
failure would significantly reduce the 
capability of the airplane or the ability 
of the flightcrew to respond to an ad-
verse operating condition must be de-
signed and installed so the system is 
not adversely affected when the equip-
ment providing the function is exposed 
to equipment HIRF test level 1 or 2, as 
described in appendix J to this part. 

(c) Each electrical and electronic sys-
tem that performs a function whose 
failure would reduce the capability of 
the airplane or the ability of the 
flightcrew to respond to an adverse op-
erating condition must be designed and 
installed so the system is not adversely 
affected when the equipment providing 
the function is exposed to equipment 
HIRF test level 3, as described in ap-
pendix J to this part. 
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(d) Before December 1, 2012, an elec-
trical or electronic system that per-
forms a function whose failure would 
prevent the continued safe flight and 
landing of an airplane may be designed 
and installed without meeting the pro-
visions of paragraph (a) provided— 

(1) The system has previously been 
shown to comply with special condi-
tions for HIRF, prescribed under § 21.16, 
issued before December 1, 2007; 

(2) The HIRF immunity characteris-
tics of the system have not changed 
since compliance with the special con-
ditions was demonstrated; and 

(3) The data used to demonstrate 
compliance with the special conditions 
is provided. 

[Doc. No. FAA–2006–23657, 72 FR 44024, Aug. 6, 
2007] 

§ 23.1309 Equipment, systems, and in-
stallations. 

(a) Each item of equipment, each sys-
tem, and each installation: 

(1) When performing its intended 
function, may not adversely affect the 
response, operation, or accuracy of 
any— 

(i) Equipment essential to safe oper-
ation; or 

(ii) Other equipment unless there is a 
means to inform the pilot of the effect. 

(2) In a single-engine airplane, must 
be designed to minimize hazards to the 
airplane in the event of a probable mal-
function or failure. 

(3) In a multiengine airplane, must be 
designed to prevent hazards to the air-
plane in the event of a probable mal-
function or failure. 

(4) In a commuter category airplane, 
must be designed to safeguard against 
hazards to the airplane in the event of 
their malfunction or failure. 

(b) The design of each item of equip-
ment, each system, and each installa-
tion must be examined separately and 
in relationship to other airplane sys-
tems and installations to determine if 
the airplane is dependent upon its func-
tion for continued safe flight and land-
ing and, for airplanes not limited to 
VFR conditions, if failure of a system 
would significantly reduce the capa-
bility of the airplane or the ability of 
the crew to cope with adverse oper-
ating conditions. Each item of equip-
ment, each system, and each installa-

tion identified by this examination as 
one upon which the airplane is depend-
ent for proper functioning to ensure 
continued safe flight and landing, or 
whose failure would significantly re-
duce the capability of the airplane or 
the ability of the crew to cope with ad-
verse operating conditions, must be de-
signed to comply with the following ad-
ditional requirements: 

(1) It must perform its intended func-
tion under any foreseeable operating 
condition. 

(2) When systems and associated 
components are considered separately 
and in relation to other systems— 

(i) The occurrence of any failure con-
dition that would prevent the contin-
ued safe flight and landing of the air-
plane must be extremely improbable; 
and 

(ii) The occurrence of any other fail-
ure condition that would significantly 
reduce the capability of the airplane or 
the ability of the crew to cope with ad-
verse operating conditions must be im-
probable. 

(3) Warning information must be pro-
vided to alert the crew to unsafe sys-
tem operating conditions and to enable 
them to take appropriate corrective 
action. Systems, controls, and associ-
ated monitoring and warning means 
must be designed to minimize crew er-
rors that could create additional haz-
ards. 

(4) Compliance with the requirements 
of paragraph (b)(2) of this section may 
be shown by analysis and, where nec-
essary, by appropriate ground, flight, 
or simulator tests. The analysis must 
consider— 

(i) Possible modes of failure, includ-
ing malfunctions and damage from ex-
ternal sources; 

(ii) The probability of multiple fail-
ures, and the probability of undetected 
faults.; 

(iii) The resulting effects on the air-
plane and occupants, considering the 
stage of flight and operating condi-
tions; and 

(iv) The crew warning cues, correc-
tive action required, and the crew’s ca-
pability of determining faults. 

(c) Each item of equipment, each sys-
tem, and each installation whose func-
tioning is required by this chapter and 

VerDate Aug<31>2005 14:04 Feb 28, 2008 Jkt 214043 PO 00000 Frm 00309 Fmt 8010 Sfmt 8010 Y:\SGML\214043.XXX 214043rf
re

de
ric

k 
on

 P
R

O
D

1P
C

67
 w

ith
 C

F
R


